Homology modeling of LmxMPK4 of Leishmania mexicana and virtual screening of potent inhibitors against it.
Leishmaniasis is one of the most important diseases of mankind. In the life cycle of Leishmania mexicana, two most important developmental stages are observed. In insect vector it is in promastigote form and in mammalian macrophages is the amastigote form. The family of protein kinases are extremely important regulators of many different cellular processes such as transcriptional control, cell cycle development and differentiation, and also draw much attention as possible drug targets for protozaon parasites. Leishmania mexicana mitogen activated protein kinase 4 (LmxMPK4) is essential for proliferation and survival of the parasite promastigote and amastigote forms and is a potential drug target for leishmaniasis. The existing therapy for leishmaniasis is not enough due to host toxicity and drug resistance. The experimental 3D structure of this protein has not yet been determined. In this study, we have used homology modelling techniques to generate the 3D structure of LmxMPK4 and selected effective inhibitors by ZINC database on the basis of structure of berberine alkaloid for molecular docking studies with LmxMPK4. The inhibitors ZINC05999210, ZINC40402312 and ZINC40977377 were found to be more potent for inhibition of leishmaniasis due to the robust binding affinity and strong inhibition constant (Ki) of the protein-ligand interactions. This finding may help to understand the nature of MAP kinase and development of specific anti-leishmanial therapies.